The basic reproduction number R 0 has been used in population biology, especially in epidemiology, for several decades. But a suitable definition in the case of models with periodic coefficients was given only in recent years. The definition involves the spectral radius of an integral operator. As in the study of structured epidemic models in a constant environment, there is a need to emphasize the biological meaning of this spectral radius. In this paper we show that R 0 for periodic models is still an asymptotic per generation growth rate. We also emphasize the difference between this theoretical R 0 for periodic models and the "reproduction number" obtained by fitting an exponential to the beginning of an epidemic curve. This difference has been overlooked in recent studies of the H1N1 influenza pandemic.
Introduction
Let us first recall briefly a few things concerning the basic reproduction number R 0 in a constant environment (Diekmann and Heesterbeek 2000) . Consider a structured population with m "types" of infected people. Let J i (t) the incidence (not to confuse with the number of infected people). Let J (t) be the vector (J 1 (t), . . . , J m (t)). Many epidemic models lead after linearisation near the disease-free steady state to a system of renewal equations of the form
where H (t) is a given vector function depending on initial conditions and K (τ ) is a nonnegative square matrix. The basic reproduction number R 0 is then defined as the spectral radius of the next-generation matrix K = ∞ 0 K (τ ) dτ . It can be interpreted as follows. Set
where t ≥ t 0 and n ≥ 1. Then J (n) (t) is the vector of incidences belonging to generation n at time t. Let G (n) be the total size of generation n:
( 2) As noticed in Inaba and Nishiura (2008) , it follows that
So G (n+1) = K G (n) . If the matrix K is primitive, then it follows from Perron-Frobenius theory that G (n) /(R 0 ) n converges to a positive eigenvector of K as n → +∞. So R 0 is the asymptotic per generation growth rate:
If the population structure is not a discrete set but the continuous set (0, +∞) as in some age-structured epidemic models, then the theory is very similar: R 0 is the spectral radius of a "next-generation" integral operator with a kernel K(x, y) and
The Krein-Rutman theorem shows that G (n) /(R 0 ) n converges to a positive eigenfunction of the integral operator. Again R 0 is the asymptotic per generation growth rate.
Finally, if the population structure is discrete but with just one type (m = 1), then G (n+1) = R 0 G (n) . In this special case, R 0 is not just the asymptotic per generation growth rate. It is also the average number of secondary cases infected by an index case.
